A biochemical model for neurite outgrowth during brain development.
Maximal amounts of tubulin in rat brain are observed during the 3 to 10-day postnatal period. The rates of in vitro tubulin polymerization are very low at these stages of development; they increase thereafter during the second postnatal week, reaching a maximum at adulthood. The increased rate of polymerization could depend either on modifications in the concentration and activity of microtubule-associated proteins (MAPs), which play a crucial role in microtubule assembly in vitro, or on changes in their composition. The results show that the composition and activity of TAU proteins (MW: 58-68000) change during development. Analysis of "young" and "adult" TAU protein peptide mapping suggests that their amino acid sequence is different. Our data indicate a good correlation between tubulin capacity to polymerize in vitro and changes in the composition and activity of TAU proteins which occur during the critical period when the neuronal network is constructed.